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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claim 1,11 ,1 2,1 5,1 7,1 9,21 ,23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Eguchi (US 2003/0067513) in view of Takahashi (US 2001/0052627). 
Eguchi teaches: 

Claim 1 : a nozzle configured to discharge a liquid drop by using a piezoelectric element 
(fig 1 #3); wherein the piezoelectric element is a stacked layer type piezoelectric 
element wherein a plurality of piezoelectric layers and a plurality of electrode layers are 
reciprocally stacked (para 129 "a stacked type piezoelectric element in which a plurality 
of layers of piezoelectric material and electrode material are stacked reciprocally"). 
Claim 1 1 : a liquid drop discharge head configured to discharge a liquid drop (fig 1 ); 
wherein the liquid drop discharge head includes a nozzle configured to discharge the 
liquid drop by using a piezoelectric element (fig 1 #3), the piezoelectric element is a 
stacked layer type piezoelectric element wherein a plurality of piezoelectric layers and a 
plurality of electrode layers are reciprocally stacked (para 129 "a stacked type 
piezoelectric element in which a plurality of layers of piezoelectric material and 
electrode material are stacked reciprocally"). 

Claim 12: a liquid drop discharge head configured to discharge the liquid drop (fig 1); 
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wherein tlie liquid drop discharge head includes a nozzle configured to discharge the 
liquid drop by using a piezoelectric element (fig 1 #3), and the piezoelectric element is a 
stacked layer type piezoelectric element wherein a plurality of piezoelectric layers and a 
plurality of electrode layers are reciprocally stacked (para 129 "a stacked type 
piezoelectric element in which a plurality of layers of piezoelectric material and 
electrode material are stacked reciprocally"). 

Claims 15,17,19: said inside electrode layers are reciprocally pulled out to one end of 
said piezoelectric element and another end of said piezoelectric element (fig 20 #33,34), 
and wherein said liquid drop discharge head further comprises a driving signal 
supplying part configured to supply a driving signal and connected to said inside 
electrode layers at said one end of said piezoelectric element and also to said inside 
electrode layers at said another end of said piezoelectric element (fig 20 #35). 
Claim 21 : a plurality of liquid drop discharge heads, each configured in the same 
manner as said liquid drop discharge head (para 2 linel), wherein said inside electrode 
layers are reciprocally pulled out to one end of said piezoelectric element and another 
cud of said piezoelectric element (fig 20 #33,34); and further comprising 
a driving signal supplying part configured to supply a driving signal and connected to 
said inside electrode layers at said one end of said piezoelectric element and also to 
said inside electrode layers at said other end of said piezoelectric element (fig 20 #35), 
wherein said driving signal supplying part is connected to said inside electrode layers at 
said one end of said piezoelectric element of each liquid drop discharge head 
individually and is connected to said inside electrode layers at said another end of said 
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piezoelectric element of a plurality of liquid drop discharge heads (fig 20 #35-applicable 
to plural heads). 

Claim 23: an image forming apparatus (abs-line 1). 
Eguchi does not teach but Takahashi teaches: 

Claim 1 : the piezoelectric layer is formed by a piezoelectric material not including lead 
but having bismuth sodium titanate, as main ingredients, the piezoelectric material 
having a sintering temperature less than 1200°C (para 20 "piezoelectric/electrostrictive 
film 5 is mainly made of (Bi.sub.0.5Na.sub.0.5)TiO.sub.3 it is heated up to a 
temperature ranging from 900. degree. C. to 1400.degree. C. or preferably from 
lOOO.degree. C. to 1300.degree."). 

Claim 1 1 : the piezoelectric layer is formed by a piezoelectric material not including lead 
but having bismuth sodium titanate, as main ingredients, the piezoelectric material 
having a sintering temperature less than 1200°C (para 20 "piezoelectric/electrostrictive 
film 5 is mainly made of (Bi.sub.0.5Na.sub.0.5)TiO.sub.3 it is heated up to a 
temperature ranging from 900.degree. C. to 1400.degree. C. or preferably from 
lOOO.degree. C. to 1300.degree."). 

Claim 12: the piezoelectric layer is formed by a piezoelectric material not including lead 
but having bismuth sodium titanate as main ingredients, the piezoelectric material 
having a sintering temperature less than 1200 °C (para 20 "piezoelectric/electrostrictive 
film 5 is mainly made of (Bi.sub.0.5Na.sub.0.5)TiO.sub.3 it is heated up to a 
temperature ranging from 900.degree. C. to 1400.degree. C. or preferably from 
lOOO.degree. C. to ISOO.degree."). 
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Therefore it would have been obvious to a person having ordinary sl<ill in the art at the 
time the invention was made to modify Eguchi to incorporate the piezoelectric layer is 
formed by a piezoelectric material not including lead but having bismuth sodium 
titanate, as main ingredients, the piezoelectric material having a sintering temperature 
less than 1200°C as taught by Takahashi for improving the strength of bonding the 
piezoelectric material and electrodes. 

2. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Eguchi 
(US 2003/0067513) in view of Takahashi (US 2001/0052627) as applied to claim 1 
above, and further in view of Isshiki (US 2001/0033312). 

Eguchi in view of Takahashi does not teach but Isshiki teaches: 
Claim 14: a frame member including an opening part formed therein and configured for 
supply of recording liquid to said nozzle from and external source (para 61 "the frame 
member 25 has an ink supply opening 26 for supplying ink from the outside into the 
common liquid chamber 8 of the Inkjet head"). 

Therefore it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify Eguchi in view of Takahashi to further incorporate a 
frame member including an opening part formed therein and configured for supply of 
recording liquid to said nozzle from and external source as taught by Isshiki to make it 
possible to use an external supply source rather than mandating an integrated one. 

3. Claims 16,18,20,22,24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over over Eguchi (US 2003/0067513) in view of Takahashi (US 
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2001/0052627) as applied to claims 15,17,19,21,23 above, and further in view of Mori 
(US 2002/0003556). 

Eguchi in view of Takahashi does not teach but Mori teaches: 

Claims 16,18,20,22,24: said driving signal supplying part is connected to said individual 
electrode layers via an anisotropic conductive film (para 64 "connecting pairs of 
corresponding electrodes by wires, and a known ACF (anisotropic conductive film) 
connecting method, are also usable"). 

Therefore it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to modify Eguchi in view of Takahashi to further incorporate 
said driving signal supplying part is connected to said individual electrode layers via an 
anisotropic conductive film as taught by Mori in order to improve connectivity of the 
drive signal with the electrode. 

Response to Arguments 
4. Applicant's arguments filed 10/20/2008 have been fully considered but they are 
not persuasive. 

Applicant is arguing the validity of the obviousness statement based on the following 

points: 

a) "Takahashi does NOT disclose or suggest, however, that bismuth sodium titanate 
can be used to enable the use of low cost metals for the electrodes in between layers of 
piezoelectric material in a stacked type piezoelectric element". 

Response: the claims do not specify that bismuth sodium titanate can be used to enable 
the use of low cost metals for the electrodes. 
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b) "One of ordinary sl<ill in the art would NOT be motivated to lool< to sucli 
subject matter (tliat is, a piezoelectric film type vibrator sensor as proposed in 
Takahashi for use in devices such as microphones, viscosity sensors, load cells, and 
accelerometers) for suggestions on how to implement low sintering temperature, lead 
free, piezoelectric materials for use in a liquid drop discharge head. Takahashi does not 
provide any teaching or suggestion to incorporate into a liquid drop discharge head a 
ceramic mainly comprised of bismuth sodium titanate that is sintered at a temperature 
of less than 1200 degrees Celsius". 

Response: Piezoelectric films are commonly and widely used in inkjet heads therefore it 
is reasonable for one of ordinary skill in the art to consider Takahashi's methods in any 
device involving piezoelectric films especially since Takahashi has suggested an variety 
of possible uses. 

c) "Takahashi does not suggest tile desirability of incorporating a ceramic mainly 
comprised of bismuth sodium titanate that is sintered at a temperature of 1200 
degrees Celsius or less into a liquid drop discharge head such as proposed in Eguchi". 
Response: Please refer to the rejection above under the Takahashi reference, (para 20 
"piezoelectric/electrostrictive film 5 is mainly made of (Bi.sub.0.5Na.sub.0.5)TiO.sub.3 

it is heated up to a temperature ranging from QOO.degree. C. to 1400.degree. 0. or 
preferably from lOOO.degree. C. to ISOO.degree."). Clearly this includes a temperature 
of 1200 degrees Celsius or less. Applicant's argument regarding the current rejection in 
this instance is refuted by the prior art. 
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Conclusion 

5. Applicant's amendment necessitated tine new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarah Al-Hashimi whose telephone number is 571 272 
7159. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272 2149. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either PAIR or Public PAIR. Status 
information for unpublished applications is available through PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have 
questions on access to the PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
ISN 

/Stephen D Meier/ 

Supervisory Patent Examiner, Art Unit 2853 



